Reassessing Bmp’s role in early development of cranial placodes  by Riley, Bruce B. et al.
Abstracts
Organogenesis
Program/Abstract # 443
An Enu screen reveals novel genes required for mammalian
forebrain development
Rolf W. Stottmann, Yujuan Yun, David Beier
Division of Genetics, Brigham and Women’s Hospital, Harvard Medical
School, Boston, MA, USA
In order to identify more genes required for mammalian forebrain
development, we have conducted an ENU mutagenesis screen in the
mouse. We used a traditional breeding strategy and observe for
phenotypes at E18.5. This forward genetic approach is unbiased and
designed to uncover novel genes or to identify a novel role in brain
development for known genes. Our screen has three components: a
traditional phenotypic screen complemented by histological analysis,
use of a reporter allele to highlight distinct brain structures (RARE-
lacZ), and use of a sensitizing allele to increase the incidence of defects
in neural developmental (Pafah1b1). To date, we have identiﬁed and
mapped twelve mutations of interest, eight of which affect CNS
development, and we have identiﬁed the causal gene for four of these
by positional cloning. Each of these appears to be a mutation in a gene
with no previous evidence for the role we uncover with this
experiment. The most remarkable phenotype uncovered to date
shows severe cortical agenesis as well as defects in retinal develop-
ment and the appendicular skeleton. The causal gene is in the
cholesterol biosynthesis pathway, revealing a requirement for
embryonic cholesterol metabolism in brain development. Other
mutations show signiﬁcant neurodevelopmental phenotypes such as
cortical hypocellularity, hydrocephaly, ataxia and tremors, optic nerve
guidance defects, anterior encephalocele. Thus, we demonstrate the
utility of a forward genetic approach in studying neurodevelopment
and describe our efforts to enrich our screen for mutations affecting
forebrain development.
doi:10.1016/j.ydbio.2008.05.424
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Evidence for cell sorting in the pituitary gland
Shannon W. Davis, Amanda H. Mortensen, Mary A. Potok,
Sally A. Camper
Department of Human Genetics, University of Michigan, Ann Arbor, MI, USA
Organogenesis of any organ requires a speciﬁc cellular organiza-
tion that can result from speciﬁc cellular movements, such as neuron
migration in the retina or the branching of lung epithelia. The anterior
lobe of the pituitary gland is commonly thought of as a “mixed bag” of
cells types, requiring little active movement of cells. While determin-
ing the embryonic date of cell speciﬁcation within the pituitary gland,
we found evidence that supports the movement or sorting of cells
within the embryonic pituitary gland. Pituitary cells appear somewhat
stratiﬁed within the pituitary depending on the time with which cells
leave the proliferative zone and begin to differentiate (Mol Endocrinol
19:698). Therefore, rostrally positioned gonadotropes should be
speciﬁed before caudally positioned somatotropes. We hypothesized
that the rostral/caudal position of cells within the pituitary predicts
the date of cell speciﬁcation. However, our preliminary data suggest
that this is not true. In fact, gonadotropes born on the same embryonic
day are not grouped together but are distributed along the rostral/
caudal axis of the pituitary, suggesting that pituitary cells may be
moving or sorting themselves into networks with stereotypical
locations. This is particularly intriguing given recent evidence that
somatotropes form an interconnecting network that has physiological
relevance (Proc Natl Acad Sci 46:16880). We hypothesize that cells
within the anterior lobe of the pituitary are not constrained in their
location, but are actively moving within the anterior lobe to locations
of physiological signiﬁcance. (NIH R37HD30428 and R01HD34283)
doi:10.1016/j.ydbio.2008.05.425
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Reassessing Bmp’s role in early development of cranial placodes
Bruce B. Riley a, Hye-Joo Kwon a, Neha Bhat a, Robert A. Cornell b
a Biology Department, Texas A&M University, College Station,
TX 77843, USA
b Department of Anatomy and Cell Biology, University of Iowa, Iowa City,
IA 52242, USA
During vertebrate gastrulation, preplacodal ectoderm arises in a
restricted domain surrounding the anterior neural plate and then
gives rise to cranial placodes. Placodes later produce paired sensory
structures of the head. Most current models posit that preplacodal
identity is speciﬁed by a Bmp gradient. However, our studies in
zebraﬁsh support a strikingly different model of Bmp action. Initially,
Bmp acts within its domain of expression to induce several
transcription factors (Gata3, Foxi1, Ap2a and Ap2c) that autonomously
specify preplacodal competence throughout the nonneural ectoderm.
Once induced, these factors no longer require Bmp. Subsequently,
short-range signals from neurectoderm act combinatorially with the
competence factors to induce a new set of transcription factors (Dlx,
Msx, Six, and Eya) along the neural-nonneural interface. These
cooperate to specify and stabilize preplacodal identity. Finally, in
late gastrulation several Bmp-antagonists (Chordin, Follistatin-1, and
Cvl-2) are expressed in paraxial cephalic mesoderm beneath the
Developmental Biology 319 (2008) 599–610
Contents lists available at ScienceDirect
Developmental Biology
j ourna l homepage: www.e lsev ie r.com/deve lopmenta lb io logy
0012-1606/$ – see front matter
preplacodal ectoderm. Blocking expression of all three Bmp antago-
nists severely impairs subsequent placodal development. These and
other data challenge the conventional model that preplacodal ecto-
derm is speciﬁed by positional readout of a static Bmp gradient.
Instead, Bmp acts locally and transiently to establish a broad zone of
competence, after which Bmp antagonists plus other signals promote
preplacodal development.
doi:10.1016/j.ydbio.2008.05.426
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FGF signalling is involved in the induction and morphogenesis of
the inner ear
Raj K. Ladher, Sabine Freter, XaioRei Sai
Lab for Sensory Development, RIKEN CDB, 2-2-3 Minatojima-Minamimachi,
Chuo-ku, Kobe, Japan
The inner ear is induced within non-neural ectoderm adjacent to
the hindbrain of all vertebrates as a thickened ectodermal disk, the otic
placode. Once induced, the otic placode undergoes morphogenesis to
become internalised into the head of the embryo. Signals emanating
from mesoderm and neural ectoderm, in particular Fgf and Wnt family
members, have been shown to instruct the adjacent non-neural ecto-
derm to adopt an otic fate. We demonstrate that the action of FGF and
wnt is sequential, and that their roles support a model of hierarchical
fate decisions that restrict the developmental potential of the ectoderm
going through an intermediate state before full otic commitment. We
show that signalling by FGF3 and FGF19 is required to initiate a region
that can be regarded as a precursor to both otic and epibranchial fates.
Subsequent to the induction of the precursor domain, we identify a role
for FGF signalling in directing morphogenesis of the otic placode. We
ﬁnd that local FGF signalling triggers a phosphorylation cascade that
activates basal myosin II through the activation of phopholipase Cγ.
Myosin II exhibits a non-canonical activity and results in the local
depletion of actin ﬁlaments. Signiﬁcantly, the resulting apical actin
enrichment drives morphogenesis of the inner ear. Thus, FGF signalling
coordinates both induction and morphogenesis of the inner ear.
doi:10.1016/j.ydbio.2008.05.427
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Hindbrain rhombomere 4 induces authentic inner ear vesicles in
the chick
Yingcui Li a, S.R. Hilfer b
a Center for Regenerative Medicine and Skeletal Development, MC3705,
Department of Reconstructive Sciences, University of Connecticut Health
Center, School of Dental Medicine, Farmington, CT, USA
b Department of Biology, Temple University, Philadelphia, PA, USA
Identiﬁcation of the source of signals that produce unique organ
primordia from a seemingly identical ectoderm remains a major
question in embryology. Existing evidence supports the conclusion
that the signals initiate unique cascades of gene expressionwhich give
each organ its special character. Identiﬁcation of hindbrain segments
throughmolecular markers gave rise to the possibility to test a speciﬁc
role for each of hindbrain rhombomere (R) for initiation of inner ear,
the otic vesicles. The ability of R4 to induce inner ear vesicles in foreign
ectoderm was tested by transplanting R4 segments into the midbrain
of 10 somite chicken embryos. Evidence showed it was R4 by itself,
neither adjacent R3 nor R5 nor contamination of otic ectoderm in the
transplant, that initiated otic primordial from ectoderm adjacent to
the transplant. Molecular identity of the ectopic vesicles conﬁrmed
them as authentic inner ear vesicles. The temporal expression pattern
of these marker genes was also tested from embryos after 6 to 18 h'
post micro-surgery culture, but a compressed temporal pattern was
found. Possible extended expression of a putative transcriptional
signal in R4 was also tested but was not detected in the transplant as
early as 6 h after the operation. Overall, combiningmicro-surgery with
current molecular tools, we have showed that R4 as the key source of
signals during induction of the inner ear.
doi:10.1016/j.ydbio.2008.05.428
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Inner ear auditory progenitors are directly dependent on
Hedgehog Signaling
Alexander S. Brown, Martin Riccomagno, Douglas J. Epstein
Department of Genetics, University Pennsylvania School of Medicine, USA
In mouse embryos lacking Sonic Hedgehog (Shh), several genes in
the ventral portion of the otic vesicle have reduced expression, elimi-
nating cochlear duct outgrowth and reducing the size of the cochlear-
vestibular ganglion (cvg), the sensory nerve that relays sound and
positional information to the brain. In addition, dorsal otic derivatives
are malformed or absent in Shh−/− embryos. Since inner ear patterning
and morphogenesis depend on signals derived from neighboring
tissues that are compromised by the loss of Shh, the extent to which
Shh signaling directly acts on inner ear development is unclear. To
address whether Shh acts directly on the otic epitheliumwe generated
embryos in which Smoothened (Smo), an essential transducer of Shh
signaling, was conditionally inactivated in the otic vesicle (Smoecko).
While ventral otic derivatives including the cochlear duct and saccule
fail to form in Smoecko embryos, vestibular structures develop properly.
These ﬁndings indicate that the otic epithelium is directly dependent
on Shh signaling for the formation of the cochlea and saccule, but
indirectly dependent on Shh for canal and utricle development. Inte-
restingly, the composition of neuroblasts thatmake up the cvg is altered
in Smoecko embryos. Normally, vestibular neuron progenitors delami-
nate from the otic epithelium, followed by cochlear neuron progenitors.
Surprisingly, in Smoecko embryos, vestibular neurons form and project
to their proper targets, whereas, the cochlear ganglia is severely re-
duced or absent. This raises the intriguing prospect that Shh signaling is
selectively required for the speciﬁcation of cochlear neuroblasts.
doi:10.1016/j.ydbio.2008.05.429
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The role of Ldb complexes in lens development
Tsadok Cohen, Heiner Westphal
LMGD, NICHD, NIH, Betheda, MD, USA
The LIM-domain binding protein 1 (Ldb1) is a multifunctional
transcriptional co-factor that mediates the function of LIM-home-
odomain (LIM-HD), LIM only proteins (LMO), SSDPs, OTXs and GATAs
transcription factors. As such, Ldb1 is essential for embryonic dev-
elopment exerting roles in cell-fate determination, tissue develop-
ment and cytoskeletal organization. A targeted deletion of the Ldb1
gene in the mouse results in early embryonic lethality (E9.5–10).
These mutants do not form a heart and exhibit truncated anterior
head structures. Although Ldb1 expression is detected at E9.5–10
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